Class IX - NCERT—Maths Exercise 2.1 


Question 1: 
Which of the following expressions are polynomials in one variable and which are not? State 
reasons for your answer. 


(i) 4x°-—3x+7 


(ii) y7 +2 
(iii) 37 +12 
"J 
(iv) y+— 
Y 


(v) y+2y" 


Solution 1: 

i) 4x°— 3x47 

One variable is involved in given polynomial which is ‘x’ 
Therefore, it is a polynomial in one variable ‘x’. 


(ii) y+ /2 
One variable is involved in given polynomial which is ‘y’ 
Therefore, it is a polynomial in one variable *y’. 


(iii) 3Vr +1J2 


No. It can be observed that the exponent of variable t in term 31 is —, which is nota whole 


| 
2 
number, Therefore, this expression is not a polynomial. 


2 
(iv) v+— 
y 


= 


=y -+ 2y” 


The power of variable *y’` is -1 which is not a whole number. 
Therefore, it is not a polynomial in one variable 


P 
No. It can be observed that the exponent of variable y interm— ts —1, which is not a 
y 


whole number. Therefore, this expression is not a polynomial. 
(v) x" + y +” 


In the given expression there are 3 variables which are *x, y, t’ involved. 
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Therefore, it is not a polynomial in one variable. 














Question 2 

Write the coefficients of x* in each of the following: 
(i) 2+x0°+x 
(ii) 2—x" +2" 


p ae it + 

H) —X +X 
( 5% \ 
(iv) J2v-1 


Solution 2: 
Gi) 34°49 
=2+1(x°)+x 


= T a 
The coefficiem of x7 is |. 


(ii) J7-x° + 
=2-I(x")+x 
The coefficient of x is -1, 


(iii) mT by 
m) Z TX 
"j 


— 


| ee 
The coefficient x- of is—. 


= 


(iv) ¥2v—1=0.° +J2x-1 

The coefficient of x is 0. 

Ouestion 3: 

Give one example each of a binomial of degree 35, and of a monomial of degree 100. 
Solution 3: 

Binomial of degree 35 means a polynomial is having 


l. Two terms 
2. Highest degree ts 35 


Scanned with CamScanner 


Example: x +." 


Monomial of degree 100 means a polynomial is having 


1. One term 
2. Highest degree is 100 


Example : x! 


Question 4: 

Write the degree of cach of the following polynomials: 
(i) 5x’ +40" +740 

(ii) 4— v 

(iii) St —J7 


(iv) 3 

Solution 4: 

Degree of a polynomial is the highest power of the variable in the polynomial. 
(i) Sxi+4x° +74 

Highest power of variable *x” is 3. Therefore, the degree of this polynomial is 3 


(ii) 4- y` 


Highest power of variable ‘y’ is 2. Therefore, the degree of this polynomial is 2, 


(iii) St — y7 
Highest power of variable ‘t’ is 1. Therefore, the degree of this polynomial is 1. 


(iv) 3 
This is a constant polynomial. Degree of a constant polynomial is always 0. 


Umeston >: Classity the following as linear, quadratic and cubic polynomial: 
(i) x7 +x 

(ii) x- 

(iii) v+ y? +4 
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(iv) l+x 
(v) 3t 

(vi) r 

(vii) 7x7 7x" 


Solution 3: 
Linear polynomial — whose variable power ts ‘1’ 


Quadratic polynomial - whose variable highest power ts *2’ 
Cubic polynomial- whose variable highest power is ‘3° 


(i) x? +x is a quadratic polynomial as its highest degree is 2. 

(ii) x—x° is acubic polynomial as its highest degree is 3. 

(iii) v+ v? + 4is a quadratic polynomial as its highest degree is 2. 
(iv) 1 + x is a linear polynomial as its degree is 1. 

(v) 3t is a linear polynomial as its degree is 1. 

(vi) ° is a quadratic polynomial as its degree is 2. 

(vii) 7x? 7x? is a cubic polynomial as highest its degree is 3. 


Exercise 2.2 


Question |: 

Find the value of the polynomial at Sv—4.x° +3 gy 
(1) x= 0 
(ii) x«=—] 
(ii) x=2 


Solution 1: 
(i) px) =5x—4x° +3 
p(O) =5(0) —4(0)° +3 = 3 


(ii) p(x) =5x—4x° +3 


p(—l) = 5(—l) —4(-1)° +3 
= —5-4(1))+3=-6 


(iii)  p(x)=5x-4x" +3 
p(2) =5(2)—4(2y +3 = 10-164+3=-3 
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Ouestion 2: 
Find p(Q), p(1) and p(2) for each of the following polynomials: 


(i) p(y)=y°-y+1 
(ii) p(t)=2+t+ 2t?-t3 


(iii) p(x) =x? 
(iv) p(x) = (x — 1) (x + 1) 


Solution 2° 


(i) pty)=y -y tl 
e p(0)=(0) -(0)+ 1 =1 
e KD=(}-(D)+1=1-1+1=1 
e p2)=(2}-(2)+1=4-2+1=3 
G p) =2+1 +W- 
e p(0)=2+0+2(07-(0)'=2 
e pl)=2+(1)+217 -(1=2+1+2-1=4 


© p(2)=2 +24 2(2)?-(2)3 


(iii) p(x) = x` 
e p0)=(0}=0 


e pl)=(1=1 


(Vv) = p(x)=(x—-1) (x + 1) 


es X0)=O0- )O+1)=C1))=-1 
e pi)=(1- DN(1+1)=0(2)=0 
e AZ)=—(2-1)2+1)=16)=3 
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Question 3: 
Verily whether the following are zeroes of the polynomial, indicated against them. 


(1) p(x) =3x+ Lw=—3 


és 4 
Gi) pl) =Sx-2,.x= 7 


iii) piX)=x -1Lx=1,-1 
(iv) p(x) =(++)D(1—2), x=—1,2 
(v) p(x) =x°.x=0 


. mi 
(vi) p(x) =/m+m,x«=—— 


it) jaa] l 2 
(Vil) Ax) =3xX =L, x =- E 
. BE 


(viii) piv) =2x+1x= 


t | = 


Solution 3: 


(i) If x= -7 is a zero of given polynomial p(x) = 3x + 1, then p| - | should be 0. 


= 


Here, p|- }a{- j =-]+1=0) 
$ 3 


= 


Therefore, is a Zero of the given polynomial. 


(ii) If x = : is a zero of polynomial p(x) = 5x — x, then of =) should be 0. 


Here. of $)=3{ $ =4-n 
5 5 


As of =) #20 
5 


Therefore, x= 5 is not a zero of the given polynomial. 
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(iii) If x= 1 and x =—1 are zeroes of polynomial p(x) = x* — 1. then p(1) and p(—1 )should be 0. 
Here. p(1) =(1)°— 1 = 0, and 

n(—-1) =(-1)° -1=0 

Hence, x = | and —| are zeroes of the given polynomial. 


(iv) Ifx=-—1 and x = 2 are zeroes of polynomial p(x) = (x +1) (x — 2), then p(—1) 
and p(2)should be 0. 


Here, p(—1) =(—1 + 1) (-1 — 2) = O(-—3) = 0, and 

p(2) = (2 + 1) (2 — 2) = 3(0) =0 

Therefore, x =—1 and x = 2 are zeroes of the given polynomial. 

(v) If x =0 isa zero of polynomial p(x) = x*. then p(0) should be zero. 
Here, p(0) = (0)" =0 

Hence, x = 0 is a zero of the given polynomial. 


(vi) If p( =" ]is a zero of polynomial p(x) = Ix + m. then p| = shouid be 0. 


Here. p| = =| =" j+ m=-m+m=0 
Therefore, x= > is a zero of the given polynomial. 


= 7 
(vii) If x= and x =— are zeroes of polynomial p(x) = 3x7 — 1, then 


3 3 


> 7 
p| 7 Jma p| 4 should be 0. 
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Here. [=| -{=) —|] -3(=)- =]-—]=0. and 
4 


(aa is 


Hence, x= z is a zero of the given polynomial. 
l 2 
However, x =—=is not a zero of the given polynomial. 


J3 


(viii) If x= ; is a zero of polynomial p(x) = 2x + |, then rl; | should be 0. 


Here, p( 5 ]=2[5]+1=1+1=2 
A 2 
As p| — |#0, 

2 


l i ; 
Therefore, x=— is not a zero of the given polynomial. 
? 


— 





Question 4: 
Find the zero of the polynomial in each of the following cases: 
(i) p(x) =x+5 
(ii) p(x) =x—5 
(ili)p(x) = 2x + 5 
(iv) p(x) = 3x — 2 
(Vv) p(x) = 3x 
(vi)p(x) = ax, a # 0 


(vii) p(x) = cx+d,c#0,c,d are real numbers. 


Solution 4: 
Zero of a polynomial is that value of the variable at which the value of thepolynomial ts obtained 
as 0. 


Scanned with CamScanner 


(i) pixy=xe5 

Let p(x) = 0 

x+5=(0 

x=—5 

Therefore, for x = —5, the value of the polynomial is 0 and hence, x = —5 is a zero of the given 
polynomial. 


(ii) p(x) =x—-5 

Let p(x) = 0 

x-5=0 

x=5 

Therefore, for x= 5, the value of the polynomial is 0 and hence, x = 5 ts a zero of the given 
polynomial. 


(ii) p(x) = 2x +5 
Let p(x) = 0 
2x+5=0 
2x.=-5 

5 


x=- 
2 


5 ; piy 5., : 
Therefore, for x= EA the value of the polynomial is O and hence, p is a zero of the given 


polynomial. 
(iv) p(x) = 3x-2 


p(x) = 0 
3x -2=0 


2 | 
Therefore, for »=—, the value of the polynomial is O and hence, c= is a zero of the given 


ud | po 


polynomial. 
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(Vv) p(x) = 3x 

Let p(x) = 0 

3x = 0 

x=0 

Therefore, for x = 0, the value of the polynomial is 0 and hence, x = 0 is a zero of the given 
polynomial. 


(Vi) p(x) = ax 

Let p(x) = 0 

ax = 0 

x=0 

Therefore, for x = 0, the value of the polynomial is 0 and hence, x = 0 is a zero of the given 
polynomial. 


(vil) p(x) =cx+d 
Let p(x) = 0 
cx+d=0 

=d 


=— 


C 


Therefore, for x= m . the value of the polynomial ts O and hence, x = is a zero of the given 
C C 


polynomial. 
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Exercise 2.3 


Question |; 
Find the remainder when x* + 3x° + 3x + | is divided by 


(i)x+ ] 


a | 
(ii) x¥-—— 
i 


(111) X 
(IV) X+2 
(v) 5 + 2x 


Solution l: 
(i) xo 4+ 3x74 3x4 14x41 
By long division, we get 


i: g 4 
x+1) +3n° +3x 41 
y 


E 


3 . 
T +3x+1 
29° +2x 








Therefore, the remainder ts 0. 


ig i l 
(ii) x? + 3x7 + 3x +| +x- 


—_— 


By long division, 
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9 
Therefore, the remainder ts = , 


(iii) x? +3x-+3x+1+x 


By long division, 
x 43x43 | 





x \ +3x° 43x41 
x 


3x +3x41 


3): 
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Therefore, the remainder ts |. 


(iv) x°+3x°+3x+l+x+n 
By long division, we gel 


x +(3- n)x+(3-3n+n7) 





X47) x° 43x° +3x4!1 


(3-7) +3x+l 


(3-—x)x° +(3-2) av 


| 3-3n+ x |x+l 
| 3-3n+ x |x+(3-3n+ m` )a 


Therefore. the remainder is -r° +37 -37r +1. 


(v) 5 +2x 
By long division, we get 


| 1- IRIT -r | —_ 


Scanned with CamScanner 





tw 
-_ 
+ 
‘Hi 
"T 
+ 
a 
-x 
ts 
+ 
=a 
-i 
+ 





=j 
Therefore. the remainder is -5 ; 





Question 2: 


Find the remainder when x? — ax? + 6x — a is divided by x — a. 


Solution 2: 
x?— ax? +6x-a+x-a 
By long division, 

x +6 
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Therefore, when x‘ — ax” + 6x — a is divided by x — a, the remainder obtained is Sa. 


(uestion 3: 
Check whether 7 + 3x is a factor of 3x° + 7x. 


Solution A: 
Let us divide (3x* + 7x) by (7 + 3x). 
By long division, we get 


- 7. 70 
x” -—x+— 
5 9 


3x+7) 3x’ +0x7 + 7x 





+ + 
10x 
3 
70x , 490 
3 9 


490 


The remainder is not zero. 
Therefore, 7 + 3x is not a factor of 3x° + 7x. 
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Class IX - NCERT -Maths Exercise (3.1) 


Question |: 


How will you describe the position of a table lamp on your study table to another person? 


Soltition 1: 


Let us consider the given below figure of a study stable, on which a study lamp is placed. 





From the Figure Above. 
è Consider the lamp on the table as a point 
e Consider the table as a plane. 
e We can conclude that the table is rectangular in shape, when observed from the top. 
o The table has a short edge and a long edge. 
o Let us measure the distance of the lamp from the shorter edge and the longer 
edge. 
o Let us assume 
* Distance of the lamp from the shorter edge ts 15 cm 
* Distance of the lamp from the longer edge, its 25 cm. 


Therefore, we can conclude that the position of the lamp on the table can be described in two 
ways depending on the order of the axes as (15, 25) or (25, 15). 


Question 2: 

(Street Plan): A city has two main roads which cross cach other at the center of the city. These 
two roads are along the North-South direction and East-West direction. 

All the other streets of the city run parallel to these roads and are 200 m apart. There are 5 streets 
in each direction. Using | cm = 200 m, draw a model of the city on your notebook, Represent the 
roads/streets by single lines. There are many cross- streets in your model. A particular cross- 
street is made by two streets, one running in the North-South direction and another in the East- 
West direction. Each cross street is referred to in the following manner: If the 2™ street running 
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in the North-South direction and 5“ in the East-West direction meet at some crossing, then we 
will call this cross-street (2, 5). Using this convention, find: 

(i) How many cross - streets can be referred to as (4, 3). 

(ii) How many cross - streets can be referred to as (3, 4). 


Solution 2: 
¢ Dmw two perpendicular lines as the two main roads of the city that cross cach other at 
the center 
Mark it as N-S and E-W. 
Let us take the scale as | cm = 200 m. 
e Draw five streets that are parallel to both the main roads, to get the given below figure. 
N 


Street 1 Street? Street3 Street4 Street 5 


(2, 5) 5 Sueei4 


| 
W | i a bd = a 


5 
Street plan is as shown in the figure: 
(i) There is only one cross street, which can be referred as (4, 3). 
(ii) There is only one cross street, which can be referred as (3, 4). 


IT 
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Exercise (3.2) 


Dueson ty Write the answer of cach of the following questions: 

(i) What is the name of horizontal and the vertical lines drawn to determine the position of any 
point in the Cartesian plune? 

(ii) What is the name of each part of the plane formed by these two lines” 

(ii) Write the name of the point where these two lines intersect. 


Solution f; 
(i) The horizontal line that is drawn to determine the position of any point in the Cartesian plane 
is culled as x-axis. 


The vertical line that is drawn to determine the position of any point inthe Cartesian plane is 
called as y-axis. 





y 

5! 

4+ 

3: 

24 

14 

rit. 

1 

2 

3 

4 

5; 

(ii) The name of cach part of the plane that is formed by v-axis and y-axis is called as quadrant. 
5? y-anis 
4 
Quadrant |i i Quadrant | 
(-, +) (+, +) 





Quadrant tl Quadrant IV 
(-, -) -J (+, -) 
4 
-5 
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(i!) The point, where the x-axis and the y-axis intersect ts called as origin (O) 


Duestion 2: See the figure, and write the following: 
(1) The coordinates of B. 
i) The coordinates of C. 
(iti) The point identified by the coordinates (-3, —5). 
(iv) The point identified by the coordinates (2, ~4). 
(v) The abscissa of the point D. 
(vi) The ordinate of the point H. 
(vil) The coordinates of the point L. 
(viii) The coordinates of the point M. 

y 





x = 
Ì i 4 | j= “| ti 
| | =] F i | 
| | I | 
I i Š i | 
l | | | 
3 ! 

H i ; 
ma | 
\ | 
~~ ss ——— -£ 
y 


Solution 2: 
From the Figure above, 
(i) The coordinates of point B is the distance of point B from +-axis and y-axis. 
Therefore, the coordinates of point B are (—5, 2). 
(ii) The coordinates of point C is the distance of point C from x-axis and y-axis. 
Therefore, the coordinates of point C are (5, —5). 
(iii) The point that represents the coordinates (—3, —5) is E. 
(iv) The point that represents the coordinates (2, —4) is G. 
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(v) The abscissa of point D is the distance of point D from the y-axis. Therefore, the 
abscissa of point D is 6. 

(vi) The ordinate of point H is the distance of point H from the x-axis. Therefore, the 
abscissa of point H is —3. 

(vii) The coordinates of point L in the above figure is the distance of point L from x-axis 
and y-axis. Therefore, the coordinates of point L are (0, 5). 

(viii) The coordinates of point M in the above figure is the distance of point M from x-axis 
and y-axis. Therefore the coordinates of point M are (—3, 0). 


Exercise (3.3) 


Question 1; 
In which quadrant or on which axis do each of the points (—2, 4), (3. —1), (—1, 0), (1, 2) and 
(—3, —5) lie? Verify your answer by locating them on the Cartesian plane. 


Solution |: 


To determine the quadrant or axis of the points (—2, 4), (3, -1), (-1, 0), (1, 2) and 
(—3, 5). 


Plot the plot the points (—2, 4), (3, -1), (-1, 0), (1, 2) and (—3, —5) on the graph, to get 

















i — 
Ki] 


un 
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From the figure above, we can conclude that the points 
© Point (—2, 4) lie in I quadrant. 

Point (3, —1) lie in IV" quadrant. 

Point (—1, 0) lie on the negative x-axis. 

Point (1, 2) lie in I“ quadrant. 

Point (—3, —5) lie in LI quadrant. 


Question 2: 


Plot the points (x. v) given in the following table on the plane, choosing suitable units of distance 
on the axes. 





Given, 
































| | | 
| me S 
A 
| B 
| 
L = 5 | =e FESE SSES alacd pce 
| 
+ = — 44 a _—_ f 
3) D 
i 3 b f 
| | 
-i j uge ——— į J ELi 
$ 6 JF e Soa A OSE aS 6 6 3 
| 
C i SE) 
E | 
S "s Dain — -2 (l f nn eenek - 
| | 
| 
se A ete — = Ses 
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Draw X'OX and Y'OY as the coordinate axes and mark their point of intersection O as the 
Origin (0, U) 


In order to plot the table provided above, 
è Point A(-2, 8) 
o Take 2 units on OX' and then & units parallel to OY 
èe Point B (-1. 7) 


o Take -! untt on OX and then 7 units parallel to OY 
èe Point C(O, —1.25), 
o Take 1.25 units below x-axis on OY' on the y-axis 
e Point DiI, 3) 
o Take | unit on OX and then 3 units parallel to OY 
e Point E(3,—-1), 
o Take 3 units on OX and then move | unit parallel to OY’ 
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Gass IX - NCERT —Maths Exercise (6.1) 


Onestion L; 
In the given figure, lines AB and CD intersect at O. If ZAOC+ “BOE=70° and 7BOD=40° 
find BOE and reflex 2COE. 





Solution L: 

AB is a straight line, rays OC and OE stand on it. 
”, ZAOC+ ZCOE + ZBOE = 180° 

=> (ZAOC+ Z BOE) + ZCOE = 180° 

=> 70°+ ZCOE =180° 

=> ZCOE =180°—70° = 110° 

Reflex ZCOE = 360° —1 10° = 250° 

CD is a straight line. rays OE and OB stand on tt. 
"ZOE + ZBOE+ ZBOD =180° 

=> 110 + ZBOE+40° = 180° 

=> BOE =180°—150° =30° 

Hence, ZBOE = 30° and Reflex 2COE = 250° 


Question 2: 
In the given figure, lines XY and MN intersect at O. If ZPOY = 90" and a: b= 2:5, find c. 





SHULMON) 2: 
Let the common ratio between a and b be x. 
“. a=2x. and b= 3x 
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XY is a straight line, rays OM and OP stand on tt, 
”. ZXOM + ZMOP + ZPOY = 180° 
b+a+ZPOY = IAP 

3x + 2x + 90° = 180° 

5x = 90° 

x= IS" 

a=z2x=2 x18 = 360 

b= 3x= 3 x18 = 54° 

MN is a straight line. Ray OX stands on it. 
<. b+c = 180° (Lincar Pair) 

54° +c = 180° 

c= 180°— 54° = 126" 

tes BE 


Question 3: 
In the given figure, 2PQR = ZPRQ, then prove that 2PQS = ZPRT. 
P 





Q R 
Solution 3: 


In the given figure, ST is a straight line and ray QP stands on it. 
<. 2PQS + ZPOR = 180° (Linear Pair) 


ZPQR = 180° — ZPQS eet) 
ZPRT + ZPRQ = 180° (Linear Pair) 
ZPRQ = 180° — ZPRT sew) 


it is given that POR = ZPRQ. 

Equating Equations (1) and (2), we obtain 
180° — ZPQS = 180 — ZPRT 

ZPQS = ZPRT (Proved) 


Question 4: 
In the given figure, if x+ y=w-+z then prove that AOB is a line. 
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Solution 4: 

It can be observed that, 

X+y+z+w = 360" (Complete angle) 

It is given that, 

X+y=Z+W 

Eh X+y+x+y= 360° 

2(x + y) = 360° 

x+y= 180° 

Since x and y form a linear pair, therefore, AOB is a line. (Proved) 


pre a = ee 





Question 5: 
In the given figure, POQ is a line. Ray OR is perpendicular to line PQ. OS is another ray lying 
between rays OP and OR. Prove that 


ZROS = ~(ZQOS —ZPOS) 





Solution 5: 

It is given that OR L PQ 
ZPOR = 9(° 

ZPOS + ZSOR = 90° 
¿ROS = 90° — ZPOS ... (1) 
ZOOR = 90° (As OR L PQ) 
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¿QOS — ZROS = 90° 

ZROS = ZQOS — 90° .... (2) 

On adding Equations (1) and (2), we obtain 
2 ZROS = ZQOS — ZPOS 


/ROS =—(ZQOS ~ POS) 





Vuestion 6: 
It is given that 2X YZ = 64° and XY is produced to point P. Draw a figure from the given 
information. If ray YQ bisects 2ZYP, find 2X YQ and reflex ZOYP. 


Solution 6: 





It is given that line YQ bisects ZPYZ. 
Hence, ZQYP = ZZYO 

It can be observed that PX is a line. Rays YQ and YZ stand on it. 
LXYZ + ZZYQ + ZQYP = 180" 

64° + 2ZQYP = 180° 

2ZQYP = 180° — 64°= 116° 

ZOYP = 58° 

Also, ZZYQ = ZQYP = 58° 

Reflex ZQOYP = 360° — 58° = 302° 

ZXYQ = ZXYZ+ ZZYQ 

=64"' 458 = 122° 

Hence, Z2XYQ = 122°, Reflex 2ZQYP = 302° 
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Exercise (6.2) 


Ouestion |: 


In the given figure, find the values of x and y and then show that AB || CD. 





Solution |: 

lt can be observed that, 

50° + x = 180° (Linear pair) 

x= 130° nate) 

Also, y = 130° (Vertically opposite angles) 

As x and y are alternate interior angles for lines AB and CD and also measures of these angles 
ure equal to each other, therefore, line AB || CD. 


Question 2: 
In the given figure, if AB || CD, CD || EF and y: z = 3:7. find x. 





Solution 2: 

lt is given that AB || CD and CD || EF 

= AB || CD || EF (Lines parallel to the same line are parallel to cach other) 
h can be observed that 

x=z (Altemate interior angles) „<. (1) 

It is given that y: z = 3: 7 


Let the common ratio between y and z be a. 

^ y= 3a and z = 7a 

Also, x + y = 180° (Co-interior angles on the same side of the transversal) 
gv INP [I l<ino Frintion (111 
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Lhoestion l 
In the given figure, If AB || CD, EF L CD and ZGED = 126°, find ZAGE, ZGEF and ZFGE. 
G t 





Solution 3: 

It is given that, 

AB || CD and EF |L CD 

ZGED = 1260 

“GEF + ZFED = 126° 

ZGEF + 90° = 126° 

£GEF = 36° 

As ¿AGE and ¿GED are alternate interior angles, 
ZAGE = ZGED = 126° 


However, LAGE + ZPGE = I8 (Lincar pair) 
126° + FGE = 180° 
ZFGE = 180° — 126° = 54° 


Hence, ZAGE = 126°, ZGEF = 36°, ZFGE = 54° 


Question 4: 
In the given figure. if PQ || ST, ZPQR = 110° and ZRST = 130°, find 2QRS. 
| Hint: Draw a line parallel to ST through point R.] 

5 T. 
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Solution 4: 








ON R me 
Let us draw a line XY parallel to ST and passing through point R. 
ZPOR + ZORX = 180° (Co-interior angles on the same side of transversal QR) 
110° + ZORX = 180° 
ZORA = 70° 


Also, 

ZRST + ZSRY = 180° (Co-interior angles on the same side of transversal SR) 
130° + ZSRY = 180° 

ZSRY = 50° 


XY is a straight line. RQ and RS stand on it. 
ZORX + ZORS + ZSRY = 180° 

70° + ZQORS + 50° = 180° 

ZORS = 180° — 120° = 60° 


Question 5; 
In the given figure, if AB || CD. ZAPQ = 50° and ZPRD = 127, find x and y. 





Solution 5: 

ZAPR = ZPRD (Alternate interior angles) 
SS? + y= 127° 

y= 127° — 50° 

y=7P 

ZAPQ = ZPOR (Alternate interior angles) 
50” = x 

Therefore, x = 50° and y= 77° 
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Question 6: 

ln the given figure, PQ and RS are two mirrors placed parallel to each other. An incident ray AB 
strikes the mirror PQ at B, the reflected ray moves along the path BC and strikes the mirror RS at 
C and again reflects back along CD. Prove that AB || CD. 


ee FEY 
D 
A 
os 


Solution 6: 


P B- Q 
z% 
ATN N 
A ; 
| Shay 
MI | T 
R CoS 
Let us draw BM L PQ and CN L RS. 
As PQ || RS, 


Therefore, BM || CN 

Thus, BM and CN are two parallel lines and a transversal line BC cuts them at B and C 
respectively. 

£2 = 23 (Alternate interior angles) 


However, 21 = 22 and 23 = 24 (By laws of reflection) 


Also, 
£14 242=234+ 244 
ZABC = ZzDCB 


However, these are alternate interior angles. 
<=. AB || CD 
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Exercise (6.3) 


Question |: 
In the given figure, sides QP and RQ of APQR are produced to points S and T respectively. If 
ZSPR = 135° and ZPQT = 110°, find 2PRQ. 





o 
fl 
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Solution l: 

it is given that, 

ZSPR = 135° and ZPỌOT = 110° 

ZSPR + ZQPR = 180° (Linear pair angles) 
135° + ZOPR = 180° 

ZQPR = 45° 


Also, PQT + ZPQR = 180° (Linear pair angles) 
110° + ZPQR = 180° 
ZPQR = 70° 


As the sum of all interior angles of a triangle is 180°, therefore, for A PQR, 
ZOPR + ZPOR + ZPRQ = 180° 

45° + 70° + ZPRQ = 180 

ZPRQ = 180° — 115° 

ZPRQ = 65° 


Question 2: 
In the given figure, 2X = 62°, 2XYZ = 54°. If YO and ZO are the bisectors of 2N YZ and ZXZY 
respectively of A XYZ, find ZOZY and ZYOZ. 

X 
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Solution 2: 

As the sum of all interior angles of a triangle is 180°, therefore, for AXYZ, 
LX + ZXYZ + ZXZY = 180° 

Gi2° + 54° + ZXZY = 180° 

ZXZY = 180" — 116° 

LXZY = 64° 

LOZY = = = 32° (OZ is the angle bisector of XZY) 


2 


Similarly, ZOYZ = = -27° 


Using angle sum property for AOYZ, we obtain 
LOYZ + ZYOZ + ZOZY = 180° 

27° + ZYOZ + 32° = 180° 

ZYOZ = 180° — 59% 

ZYOZ = 121° 


Hence, ZOZY = 32° and Z2YOZ = 121° 


Question 3: 
In the given figure, a AB || DE, ZBAC = 35° and ZCDE = 53°, find 2DCE. 


Was 





Solution 3: 

AB || DE and AE is a transversal. 

ZBAC = ZCED (Alternate interior angles) 

ZCED = 35° 

In ACDE, 

ZCDE + ZCED + ZDCE = 180° (Angle sum property of a triangle) 
53° + 35° + 2DCE = 180° 

ZDCE = 180° — 88° 

£DCE = 92° 


Question 4: 
In the given figure, if lines PQ and RS intersect at point T, such that 2PRT = 40°, 
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ZRPT = 95° and ZTSQ = 75°, find ZSQT. 





solution 4: 


Using angle sum property for APRT, we obtain 


£PRT + ZRPT + ZPTR= 180° 

40° + 95° + ZPTR = 180° 

ZPTR = 180"— 135° 

¿PTR =45° 

ZSTQ = ZPTR = 45° (Vertically opposite angles) 
¿STQ = 45° 


By using angle sum property for ASTQ, we obtain 


ZSTQ + ZSQT + ZQST = 180" 
45° + ZSOT + 75° = 180° 
ZSOT = 180° — 120° 

ZSQT = 60° 


Question 5: 
In the given figure, if PQ L PS, PQ || SR, ¿SQR = 28° and ZQRT = 65°, then find the values of 
x and y. 

p 





“olution 5: 

lt is given that PQ || SR and QR is a transversal line. 
ZPQR = ZQRT (Alternate interior angles) 

x + 2R° = 65° 
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x= 65° — 28° 

x= 37° 

By using the angle sum property for ASPQ, we obtain 
ZSPQ +x+y= 180° 

0° + 37° +y = 180° 

y= 180°- 127° 

y= 53° 

x=37" and y = 53° 


Question 6: 
In the given figure, the side QR of APQR is produced to a point S. If the bisectors of ZPQR and 
ZPRS meet at point T, then prove that ZQTR= ~ ZQPR. 





Solution 6: 
In AQTR, ZTRS is an exterior angle. 


<. LOTR + ZTQR = ZTRS 
ZQTR = ZTRS — ZTQR seal hy 


For A PQR, ZPRS is an external angle. 

“. ZOPR + ZPQR = ZPRS 

ZQPR + 24TQR = 2ZTRS (As QT and RT are angle bisectors) 
ZQPR = 2(ZTRS — ZTQR) 

ZOPR = 2ZQTR [By using Equation (1)] 


ZOTR = - ZQPR 
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